A study was conducted to test the effects of three different speeds of 1830, 2066 and 2440 rpm of a mower knife with serrated edges and two different feeding angles of 45° and 90° on the pulverization of sweet potato vines.
Introduction
A study was conducted on different types of mower knives typically used to cut the vines and leaves and concluded that the vertical type is most effective in the removal of vegetation. Cutting and grass cutting has many variables that have impacts on crushing and some of the important variables are the cutting speed and the percentage of moisture from the vine, and there is a need to establish a model of cutting mechanics and to relate knife parameters to forage material properties (Kakahy et al., 2011 , O'Dogherty, 1982 The existing information is shown to be diverse and largely empirical but probably sufficient for conventional cutting heads to have been developed to near optimal form. Research shows that blades used in forage chopping should have a blade angle in the range of 30-40° with a rake angle between 10-20°, cutting at speeds up to 30 m/s. The optimum radius of the cutting edge is approximately 0.05mm. A rotary mower has shown minimum power requirements at blade angles between 25°and 30°. A similar result suggests minimum energy requirements for a 25° angle, even though they found slight difference over a range 25-50°. Some have studied the effect of rake angle and found that an angle of 30° gave least energy. Other study showed a continuous reduction of specific energy with increasing rake angle for maize stalks which indicated that a value of at least 30° was required with an optimum at approximately 50°. Most of the investigations on the effect of blade cutting speed on single stems have been concerned with impact cutting, and found a relatively slow linear fall of about 25% in specific energy for assemblages of stems as velocity was increased from 20 to 60 m/s. In both laboratory experiments on single stems and field experiments on mowers, the evidence is that a high impact velocity is required. Typical velocities employed by disc and rotary mowers are in the range of 71-84 m/s (O'Dogherty, 1982)
Results for many studies ( Kakahy et al., 2012c and Kakahy et al., 2012d) at different moisture contents indicate that all the treatments were significant at 99% significance level for the grass leave area and the length of stem. The best results were obtained at 2500 rpm for 57.07% moisture content and 2700 rpm at 20.37% moisture content which gave best average values of 9.47 and 6.19 cm 2 for the leave area respectively and 15.83 and 17.82 cm for length of stem respectively.
Another study (Kakahy et al., 2012b) showed that the best results were at a mower speed of 2500 rpm and 20.37% of grass moisture content which resulted in average values of 81.03% for the percentage of the leave area and 82.08% for the percentage of the length of the stem and (Kakahy et al., 2012a) results indicated that all the treatments had significant effects at 99% significance level for the percentage of grass leave area and the percentage of length of stem.
Study by Jorge et al., (2009) found that the power required for pineapple fields shredding increases with the feeding speed and the cutting apparatus angular velocity.Based on previous work, there are requirements for additional cutting mechanics and for further studies on the cutting action of blades. The need to create a model of cutting mechanics and to relate knife parameters to forage material properties has earlier been proposed by several researchers.(O'Dogherty, 1984, O'Dogherty and Gale, 1986).
Methods
The study was conducted at the Department of Biological and Agricultural Engineering Laboratory, Faculty of Engineering, University Putra Malaysia, to investigate the effects of two different feeding angles of 45 and 90° and three different speeds of 1830, 2066 and 2440 rpm of a Mower knife with serrated edges on the pulverization of sweet potato vines at 36.15 % moisture content, wet base (w.b%). Data were analyzed statistically using ANOVA and the least significant difference LSD calculated at 1% to estimate the differences between the averages.
Results and Discussion
Tables 1 and 2 and Figs 1, 2, 3 and 4 show that all the treatments had significant effects on the percentage of vines remaining on the Sieve (> 28mm2) at p ‹ 0.01. First feeding Angle of 45° gave the lowest percentage of vines remaining on the Sieve at 47.20% and highest was by the second feeding angle of 90 degrees at 73.37%, while the second Mower speed of 1830 rpm gave the lowest percentage of vines remaining on the Sieve at 57.47%.
On overlapping bilateral effect, the best result was by the first feeding angle of 45 degrees with first Mower speed of 1830 rpm giving 44.45% of the percentage of vines; meanwhile the highest one was for the second feeding angle of 90° with first mower speed of 1830 rpm resulting in 85.08% of vines remaining on the sieve. 
Conclusion
The study showed that the best result for pulverizing the sweetpotato vines was achieved by the first feeding angle of 45 o at 1830 rpm and there were significant differences of all the studied characters.
